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Habituation of visual attention has proved to be a useful pr9cedure for
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The course of true habituation never did run smooth
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investigating information processing and memory in young infants. Generally,

habituation refers to a decrement in responding to a repeated stimulation. If

an infant is repeatedly shown the Same visual pattern, the subject's fixa on

time to that stimulus eventually decreases. Changing the pattern causes the

infant's fixation time to recover'(I.e2, increase back to its original level).

It is generally assumed that habitUation requires.that the infant process part

o; all of the information in the stimulus, store that information, add compare

subsequent'stimuli to the stored representation. If he present stimulus matches

the subject's memory model, attention is inhibited. //flt presents a discrepancy,
. .

the infant respondspositively.

-
Three' major questions were addressed in tube present study. The_first

A-'t

concerned the course of habituation. If infante fixation times-are combined
/

. . ,

//
-NA and plotted as group data,. one generally obtains a curve.showing a gradually ;

'31 decreaSing response. Howeyer, it is 'possible that group data obscure what
. /

happen's with individual infants ia the same way that group learning curves
',, /1. :

./H
a:o. It may be that habituation'aoes not occur, radually at all.; but is instead
Y ,Q

'

,
te ogous to one -trial learning, -;,=analogousAa l .A

. - .

,3:) :
1To investigate this questiOn, ire A's necessary to specify a crfterign of

f, .. .

4r
/

.4.
res onse level, 'i.e., a criterion oAhabituation, and then plot data-backward

.

,,...

'4*
fr m the point t which 'each subjrA reaches that criterion. In the present

.

,`,

t
. ,

I, .
. ,t.

a udy,a proportional criterion 40s used: an infant .was judged to have habituateds.,/.;-.,,
.;, ..

:
-

en his or h r?fixation time ;(as one-half or less itd'original level.

4,
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The secon0 major question,concerned individual.differences in rate of

habituation. In any habituation study some subjects_habituate very quickly

while others continueto look at the stimulus throughbut the session, This

experiment was designed to compare the response to discrepancy of fast and slow

habituators. 'Previous research has ffequeitly found no recovery by glow

habituatoid, but in those experiments a fixed. number of trials was 'given to all

subjects. Thus,. :stow habituatars tended to be infants who'had sithplyinot habitu-

ated by the end of, the session. If response habituation reflects the develop-
..

ment of d memory model of the repeated stimulus,oge could expect recovery only

s.

after an infant. has first habituated to the standard. The criterion of habituation

used in the present study insured that all subjects decr eased their fixation

time by.the same Ielative aviunt. Thus, they differed only in rate of habituation,
,

that,ts, the number of trials reqtAired to'reach the criterion.

A tirefocus of this study consisted of testing for delayed recognition of

the stimul us following several intervening trials with a different pattern: It

was expected that such intervening.sttmulation might produce interference with

the infants' visual recognition memory, some,bing which has not previou4y, Veen

.reperted for the habituation paradigm.

The subjects 3.1ere 36 17-week-old infants, half male and half female. Each,

infant_sat on his or her mother's' lap facing a semi - circular screen. A tele-
.

visi,pn camera was aimed through the center of the screen at the infant, and an
t.

obsekver watched,the infant's head and eye movements on a TV monitor.lOcated in

an adjacent room. Each trial began with a light on the infant's left blinking

on and off. Thr purpose of the light was to control where the infant was looking

at the beginning of each trial. As soon as the infant looked at: the blinking

light, the'observer Pressed a switch, causing the light to go off and a slide

to be, projected on the infant's right. The pattern remained on'until and as

r ,
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long as the infant fixated it. When the Infant turned away from it, the slide

was turned off and theblinkini light came on, starting the next trial. 'Thus,

each trial consisted of the'infant'siOoking to the blinking lighttn the left,

'followed by one unlimited fixation of:the stimulus onthe right,
.

On-the, first two and. last two trials every infant saw a black And white

8 x 8 checkerboard. The first two presentationswere warm-up trials to familiarize

the infant with the experimental situation. The.dast two presentationi tested to

see if the infant had remained generally attentive throughout the session. It

is'necessary in'any hakituationustudy to make certain that the infant's response

.,to the repeated stimulus did not decrease simply because the child was becoming

fatigued, fussy, etc. The infanta in the pre/sent study 'actuallY looked at the
. -

checkerboards at the end ofthe experiment longer than at the beginning. Thus,

.

we can conclude,thai they were still generally, alert atehe end of the session.
/ .

The stenddrd stimulus for the habituation trials was oneof two patterns,
., , .

. .

both of which Contained fouy colored geometric shapea °Ira black backgiound.

Each infant'saw the same pattern.repeatedly until his,or'her fixation time

reached the specified criterion. A special computer added together the .infant's

fixation time on the first three presentations of the standard stimulus'and then

compared the sum ofevery three; consecutive trials with it (including trials

3, and 4). When the infani'i fixation time for any three trials was one-half
. ,

or less the.sum of-his or her first, three trials, the infant was judged to have

habituated. Thus,^ all infanti decreased their fixation time by the same relative

amount, one-half, but the'number of trials required to reach.thistriterion

could vary from one'infan't to another.

One o4the most striking findings of this study was the distinctly bi-modal

distribution of trials to criterion, as shown'in Figure 1. One group of infants

4



Jo
4

(desighged as fast habituators) took eight or fewer trials to habituate, while

a sepa-ate group (slow habituators) required eleven or more trialb to reach

criterion. Th4 two distributions do not.overlap, and approximately half the

subject's were in each group: Thus, rate'of habituation appears to identity twos

quite different populations of infants.

After reachthg the criterion of habituation, each infant was presented with

a pattern that was discrepant from the standard stimulus. There were three a

levels of discrepancy, high,.medium,'and zero. Sex and standard stimulus were

dpunterbalanced relative to the three discrepancy conditions. For the high

/14

discrepancy condition the new watt, rn contained all new colored shapes. Thus,

,

infantswho had prevtously seen standard A now received standard B, and vice

versa. In the medium discrepancy condition, half the colored shapesin the

pattern were new and half had been in the previous standard. The zero change

group continued to see the .same pattern which they had already,saen during the

habituation trials. This conditioh was to control for the possibility that.some

infants might reach the habituatl.on criterion by chance; they might emit three

consecutive but randomly low responses due to response fluctuation rather than

to habituation. , If this were the case,.one would expect the infants/ fixatipn

time to increase again following the chance low trials- On the other hand, if

tile infants had really habituated, one would expect their response to the

standard to remain low.

Figure 2 Shows the results obtained for the infants' response to the dis-

crepant stimuli. -The last two habithation trials.were.compared to the first

two presentations of the novel pattern. Both the mediuth and high discrepancy
1"

groups showed significant-recovery to the%changed stimulus. The fixation time

e

for the zero discrepancy group did not change. Thus, it cab be concluded that

chance attainment of criterion was not a serious problem in this study.

0 t)
.1"
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Figure 2 does reot break down the response to discrepancy for fast arid sli.:

habituators because thert was no difference between the two groups. Both fast

and slow habituators showed significant recovery in the high and medium change

conditions, and there was,no difference in the degree to which their fixation

time increased.

These data suggest that although the two groups of infants differed greatly j.

in the number of trials it took them to form an accurate model of the stimulus,

once that model was formed well enough to inhibit further looking at the pattern,

they were equally capable of discriminating a nevi, stimulus from the old one.

Thus, the main difference between fast and slow habituators appears to be in

the functions of analyzing and/or encoding stimulus information, rather than

in retrieval or comparison processes.

Further support for this View is provided by the analysis of the course

of habituation. Figure 3 shows the infants' mean fixation time plotted backward

from the point at which each subject reached the criterion of habituation.

Since even within the same group some infants took more trials to reach criterion

than did others) the number of scores"contributing to each point on the curve

varies somewhat. However, no point-contains fewer than half the subjects in

each groitp.

It As immediately obvious that these data do not correspond-to any

conception of habituation as a gradual decrement in response to repeated stimula-

tion. Rather, it appears that the response decrement occurs quite precipitously:

Both fast and itibi habituators seem to respond to the stimulus fairly consistently

for varying numbers of trials, but then habituate to it, within one or two trials.

We knout that they actually habituated, because the fixation time of those infants

who continued to see the same stimulus remained,at the same low level. The fast

arid stud habittiators differ in the number of stimulus presentations before they

,I

0 0



6

.1i

habituate, but they both show ,the same sudden drop in fixation time.

The infants, in the high and medium discrepancy conditions continued to see

the discrepant stimulus until they habituated to it or for eight trials, which- ,

ever came first: They were then shown their original habituation standard

stimulus.(either A or B.) to testif they still recognized it Igrso,.one wouldA

expect their fixation time to be low ts.it had been at the end of habituation.

If they did not recognize it, one would, expect their fixation time to recover a

above the habituated level. '//

//,

On the recognition test the infants 166ked at the standardsignificantly

longer than they had at the end of the habituation trials. s suggests that

the intervening trials'had interfered with the subjects' m mory for the habituation

stimulus. The'main difference between this atudysand several others which have

failed to find interference with infants' recognition u mory is that in the

present experiment. only one intervening stimulud was presented and it was shown

repeatedly. It may be that interference only occurs/when the intervening

I

/

stimulus gets into memory. Thus, several presentations of a single stimulus are
t

necessary to produce interference, and it may also be necessary that the infant

habituate to the intervening stimulus.

Obviously this hypothesis needs to be tested systematically in an experiment

which infants are habituated to one strimulus and then given several trials

w$.th either only one repeated stimulus or with several different patterns. Such

a study is currently in progress in our laboratory. Preliminary data indicate

that the only infants who fail to remarn habituated to the original standard

stimulus are those who received only one repeated intervening stimulus and who

habituated to that pattern.

In summary, this atudy found distinct, non-overlapping distributions of

trials to reach criterion for fast and slow habituators, Both groups of infants

t) 9, 0 7
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dhowed recovery to a novel stimulus, and there,,4wasno difference in the degree

of recovery for the twogroups. Plotting data backward from criterion, revealed

that !'the course of me habituation never id run smooth," Infants do not

gradually decrease theif response to a repeated stimulus, but rather seem to

habituate within one or two trials. Fiytally, evidence of interference with

Infants' recognition'memory was found and attributed to there being only-a

single, repeated intervening stimulus.

%)
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